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CHAPTER I 



SUMMARY AND DISCUSSION 

The principal purpose of the study was to develop 
predictive expressions for community college curricula, 
particularly in the vocational areas, that would indicate 
the probability of success of entering freshmen. A related 
objective was to evaluate the effectiveness and use of the 
American College Test (ACT) for community colleges, especially 
as it relates to vocational education and guidance. (See 
Appendix A. ) 

The study was conducted at San Diego City and San 
Diego Mesa Colleges, both of which are a part of the San 
Diego Community College District. The Evening College stu- 
dents were not included. Subjects for the study were limited 
to those who: entered college for the first time at City 

or Mesa, were still enrolled at the end of the semester, and 
had ACT test data available. 

Included in the study were 2,279 students: 1,231 

from 1967 and 1,052 from 1968. The study sample comprised 
approximately 12% of the total day college enrollment for 
1967 and 1968. The study subjects were further divided into 
groups based on enrollment program (vocational, non-vocational) , 
sex, and ethnic group (minority, non-minority) . 

1 
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Stepwise regression was applied to 12 predictor 
variables? these included American College Test scores, high 
school grades, educational and economic level of parents, 
age of students, units of enrollment, and hours of outside 
employment . 

The dependent variable for the predictive expres- 
sions that were developed in the study was first semester 
grade point average. The study answered the following ques- 
tions: 

1. Do Amer ioan Co liege Test scores significantly 

improve the ” validity of predictive expr essions 
based exclusively on non-test variables? 

2. Are the predictive expressions (including Amer ica n 

Coll ege Tes t scores) an improvement over the ~~ 
sZmpl e~pre3Tc tion that all students will earn a 
grade point average of 2.00 ( tf C n ) or better? 

3. Do the predicted grade point averages have practi- 

cal validity? 



Conclusions 



This study clearly indicates that the American College 
Test scores do not significantly improve the validity of pre- 
dictive expressions based exclusively on non-test variables. 
The study also clearly indicates that expressions developed 
from the twelve predictor variables (including American Col - 
lege Test scores and high school grades) have no greater 
accuracy than the simple prediction: all students will re- 

ceive a grade point average of 2.00 or better. 
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The predictive expressions were judged to be invalid 
for advisement, counseling, or placement of individuals. 

Only in the case of the minority sub-group did the correla- 
tion (multiple R) reach 0.55. However, of the eight pre- 
dictive variables that were used to arrive at the R of 0.55, 
only one was an ACT test score (natural science) . For all 
other subgroups, including the total sample, the correlation 
between predictive expressions and grade point average was 
less than 0.55. 

It is especially significant that, for minority stu- 
dents, English and mathematics test scores showed correla- 
tion coefficients of 0.019 and 0.083 with grade point 
averages. Thus, for all practical purposes, there is no 
relationship between the test scores and grades. It is 
ironic that these are the two test scores most commonly used 
for placement purposes . 



Discussio n 

V ocational Education 

Findings of this study have massive implications for 
vocational education. Most students who have evidenced un- 
satisfactory educational success rely heavily on vocational 
education for improvement. Indiscriminant use of "place- 
ment" tests, especially in light of the present study find- 
ings, could close a door that, to many students, represents 
a last chance for educational advancement. 
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Funding Emphasis 

With approximately 250,000 community college fresh- 
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men entering colleges each fall, admissions testing 
represents a large investment. The benefit associated with 
this large investment is severely questioned by the results 
of this study. It is strongly recommended that we redirect 
a substantial amount of our energies from admission test- 
ing to instructional areas that indicate a greater benefit 
potential . 

-Minority Groups 

In addition, the authors firmly believe that any 
individual who is denied or even discouraged from enrolling 
on the basis of predictive expressions similar to those 
investigated by this and a previous study (Heinkel, 1969) 
should question strongly the basis on which such a decision 
is made. i‘he potential harm and discouragement that 
probably occur with the very students that need help and 
encouragement is incompatible with the concept of the 
"open door" community college. If there is a true concern 
for minority groups and disadvantaged students, we not 
only must seek ways to help them, but also must avoid those 
practices that are likely to damage their aspirations and 
likelihood of success. 
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CHAPTER II 



PROBLEM 

The "Open Door" policy of public, two-year institu- 
tions draws growing numbers of students into higher educa- 
tion. Nevertheless, the sizable number of community college 
students who are on academic probation, augmented by the 
alarming number of dropouts reported by some colleges, 
suggest that numerous students may not be finding the success 
in college that could have been expected for them. Many of 
these students might have persisted in college if they had 
been made more aware of their chance of success, based on 
certain factors, in the various vocational as well as the 
nonvocational programs available. 

Community colleges offer many opportunities for course 
selection to entering students; so many, in fact, that a large 
proportion of beginning students hardly know what courses or 
curricular major they should select. The desire to increase 
student awareness of vocational course offerings and to 
assist individuals in the selection of courses and programs 
appropriate to their aspirations and abilities points up the 
need for the present research. 
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Purpose of t he Study 

The principal purpose of the study was to develop 
expressions for community collegr curricula, particularly 
in the vocational areas, that would indicate the probability 
of success of entering freshmen. A related objective was to 
evaluate the effectiveness and use of the American College 
Test ( ACT ) for community colleges, especially as it relates 
to vocational education and guidance. (See Appendix A.) 

Description of the Problem 

During the spring of 1967, the San Diego Community 
Colleges adopted the ACT as an instrument for placement and 
guidance purposes. Of seventy-nine California community 
colleges responding to a survey conducted in the fall of 
1967, forty-eight reported that they were usincj the Ameri - 
can College Test ( ACT ) , which indicates the trend to use 
this testing program for incoming students. (Reilly, 1967) 
The ACT program predicts the probability of success for 
certain specified areas. However, the regression analysis 
used to determine these probabilities utilizes only test 
scores and high school grades; both sets of variables are 

t 

non-manipulable. This study applied stepwise regression 
using additional variables, some being manipulable, thus 
giving students a measure of control through the choice of 
appropriate combinations of curriculum unit load and hours 
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of employment. Extensive use was made of ACT data as well 
as other variables suggested by Leland Medsker and James 
Trent (Project Talent, 1968) to develop equations predicting 
the probability of success. 

The vocational and nonvocational divisions of the 
San Diego Community Colleges were examined in detail as 
prediction equations were developed — predictions concerned 
with academic success. The answer to the question of what 
variables were to be included in the prediction equations 
was sought in published research and in consultation 
wirh counselors, administrators, and instructors acquainted 
with the colleges and their students. 

The records of freshmen entering in the 1967 fall 
semester furnished the data used in the stepwise regression 
analysis for derivation of equations that give an estimated 
GPA for each student.. This derived score (GPA) in turn was 
associated with the percentage of student? who received a 
"C" average (2.0) or better. The analysis was performed 
only for curriculums in which there were 50 or more stu- 
dents for whom ACT data were available. 

Limitations of the Stud y 

The study was conducted at San Diego City and San 
Diego Mesa Colleges. Both are public two-year community 
colleges located in the city of San Diego, San Diego County, 
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California. They are a part of the San Diego Community Col- 
lege district. At the present time, there are three 
accredited San Diego Community Colleges: San Diego City 

College, San Diego Mesa College and San Diego Evening 
College. A fourth, San Diego Miramar College opened in 
September 1969 as a branch campus of San Diego City College. 

The active enrollment of the San Diego Community 
Colleges for Fall, 1967, was: San Diego City, 3,969; San 

Diego Mesa, 5,470; San Diego Evening College, 8,793. The 
combined enrollment of the San Diego Community Colleges for 
Fall, 1967, was 18,232. These figures include both full- 
time and part-time students. (Hatalsari, 1967, p. 1) 

The study was limited to first-time entering students 
at San Diego City College and San Diego Mesa College for 
the 1967 and 1968 fall semesters. In addition, the study 
sample was limited to those students who had American 
College Test data available and who persisted through their 
first semes i er of college. 
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CHAPTER III 



METHODOLOGY OF THE STUDY 

The purpose of the study, as has been stated, was to 
develop and evaluate equations that would indicate probability 
of success of entering freshmen in community colleges. The 
equations were developed by using stepwise regression with 
variables selected for their potential value in forecasting 
academic success of students enrolled in community colleges. 
Special attention was focused on enrollees in the vocational 
areas . 



Population and Study Samples 

The study was conducted at San Diego City and San 
Diego Mesa Colleges, both of which are a part of the San 
Diego Community College District. The Evening College 
students were not included. Subjects for the study were 
limited to those who: entered college for the first time 

at City or Mesa, were still enrolled at the end of the 

/ 

•r\ 

semester, and had ACT test data available. Table 1 shows 
the district enrollment by college and division (program) . 
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TABLE 1 



1967, 1968 FALL ENROLLMENT OF THE 
SAN DIEGO COMMUNITY COLLEGES* 

1967 

College: City Mesa Total 



N 


% 


N 


% 


N 


% 



Divisions: 














Arts and Sciences 


1683 


43 


3834 


72 


5517 


58 


Business 


735 


18 


844 


15 


1579 


17 


Technical 


954 


24 


733 


13 


1687 


18 


Trade Extension, 
Apprentices , 
Adult Ungraded 


597 


15 


59 




656 


7 


Total: 


3969 


100 


5470 


100 


9439 


100 



1968 



College: 


City 




Mesa 




Total 




N 


% 


N 


% 


N 


% 


Divisions : 














Arts and Sciences 


1618 


46 


4231 


70 


5849 


61 


Business 


781 


21 


941 


16 


1722 


18 


Technical 


945 


26 


842 


14 


1787 


19 


Trade Extension, 
Apprentices , 
Adult Ungraded 


221 


7 


11 


_ _ 


232 


2 


Total: 


3565 


100 


6025 


100 


9590 


100 



*Based on data provided by the Office of the Director of 
Operations, San Diego Community Colleges, San Diego, Cali- 
fornia (November, 1967 and 1968) . 
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Included in the study were 2,279 students: 1,231 

from 1967 and 1,052 from 1968. The study sample comprised 
approximately 12% of the total day college enrollment for 
1967 and 1968. The study subjects were further divided in- 
to groups based on enrollment program (vocational, non- 
vocational) , sex, and ethnic group (minority, non-minority) . 

Tables 2 and 3 show the subgroups that were analyzed, 
together with the number of students in each group. 

TABLE 2 

STUDY GROUPS CLASSIFIED BY SEX 
AND ENROLLMENT AREA 





Voc. 


1967 

Non Voc. 


Total 


Voc. 


1968 

Non Voc. 


Total 


Male 


279 


509 


786 


234 


389 


623 


.Female 


173 


272 


445 


154 


275 


42 9 


Total 


450 


781 


1239 


388 


664 


1052 



TABLE 3 

STUDY GROUPS CLASSIFIED BY ETHNIC 
OR RACIAL AFFILIATION 







1967 






1968 




Minority 


Non-Minority 


Total 


Minority 


Non-Minority 


Total 


209 


1022 


1231 


134 


918 


1052 
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Method of Analysis 



Principal purpose of the study was to develop expres- 
sions that woulvd predict grade point averages for community 
college students and to evaluate the effectiveness of these 
expressions. The following questions were investigated: 

1. From a list of available predictor variables , 

what combinations best predict grade point 
averages for community college students? 

2. Do American Co liege Test scores significantly^ 

improve the validity of predictive expressions 
based exclusively on non-test variables ? 

3. Based on predicted verses actual grade point 

averages , what are the probabilities of earn- 
ing at least a 2.00 ( ff C n ) grade point average? 

4. Do the above probabilities represent a practical 3 

significant improvement over predicting that 
all students will earn at least a 2.00 grade 
point average? 

5. Do the predicted grade point averages have 

practical validity? 

The method of analysis employed to answer each of the above 
questions follows . 

QUESTION 1. From a list of available predictor 
variables , what combinations best predict grade point aver- 
ages for community college students? 



$ 




For €‘ach of the groups identified on page 22 , step- 
wise regression analysis was performed to develop the best 
expressions that would predict grade point averages. Gen- 
erally, this process selects from a given list of variables 
the most effective combination for predicting a specified 
criterion variable. 
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Computer program BMD02R, Stepwise Regression, version 
of June 2, 1964, Health Sciences Computing Facility, Univer- 
sity of California at Los Angeles, was used. The F-level 
for inclusion was 0.01 and the F-level for deletion was 
0.005 with a tolerance level of 0.001. The level of con- 
fidence was 0.01 for variables remaining in the multiple re- 
gression . 

The list which follows presents the predictor variables 

used with the 1967 sample: 

Family Income 

Employment Hours 

Birth Year 

Enrollment Units 

High School English Grade 

High School Mathematics Grade 

High School Social Science Grade 

High School Natural Science Grade 

American College Test English Score 

American^ College Test Mathematics Score 

American - College Test Social Science Score 

American College Test Natural Science Score 

For 1968, family income and employment hours were replaced 

by father's educational level and mother's educational 

level. 

Final predictor expressions included only those 
variables that improved the predictive "power" (increased 
the amount of variance accounted for - in grade point aver- 
age) by 0.5%. 
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QUESTION 2. Do American Cjollecje Tejrb scores signifi- 
cantly improve the validity of predictive expressione based 
exclusively on non- test variables? 



The American College Test scores were removed from 
the list of possible predictors. Stepwise regression then 
was applied to develop predictive expressions based exclu- 
sively on the eight non-test variables. 

Using a cf> of 0.5 indicated that the number of cases 
should be 80 to maintain a power of 0.7 for the 0.05 level 
of significance. Therefore 80 cases were randomly selected 
from the 1968 sample. Coefficients of correlation (r) were 
computed between: actual grades and predicted grades based 

on all 12 variables (r.^) ' act ual grades and predicted 
grades based on the eight non-test variables (r^) , and 
between the two sets of predicted grades (rjj) • 

The two coefficients, r.~ and r i 3 ' were tested for a 
statistically significant difference. The formula used was 



(r 12 " r l3 } " 3) (1 + r 0 ^ ) 



' 23 ' 



t = 



J77, 2 2 2 

' 2 1 “ r 12 “ r 13 “ r 23 + 2r 12 r 13 r 23 ' 



This formula applies when the two correlation coefficients 
are based on the same sample and are correlated. (Ferguson, 
1966, p. 189) The value of "t" required for statistical 
significance at the 0.05 level of confidence in a one-tailed 
test is 1»64. 
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QUESTION 3. Based on predicted verses actual grade 
point averages , what are the probabilities of earning at 
least a 2.00 ( ,r C”J grade point average? 



The probabilities required for Question 3 w«= re based 
on the standard error of prediction for the expressions 
from Question 1. 



QUESTION 4. Do the above probabilities represent a 
practical, significant improvement over predicting that all 
students will earn at least a 2.00 grade point average? 



The prediction that all students would earn at least 
a 2.00 grade point average was applied to each group. A 
list was made of those students who actually earned a grade 
point average of 2.00 or better. Another list recorded those 
students who earned less than a 2.00 grade point average. 

The efficiency of this simple predictive procedure was indi- 
cated by comparing the successful predictions (2.00 or 
higher) to the total group. 

Comparative data for the predictive expressions from 
Question 1 were then derived. Lists were made of those stu- 
dents whose predicted and actual grade point averages were 
both greciter than or equal to 2.00, whose predicted average 
was 2.00 or greater while the actual average was less than 
2. CO, and whose predicted average was less than 2.00 while 
the actual average was 2.00 or greater. The efficiency of 
the expressions was indicated by comparing the number of 
cases where there was agreement between actual and predicted 
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grade point averages relative to 2.00 to the total number of 
students in the group. 

The indicated efficiencies of the above two methods 
were then compared to analyze possible benefits of the pre- 
dictive expressions. The two methods were also tested for 
statistically significant differences (0.05 level of con- 
fidence) by using a formula for testing the difference be- 
tween two proportions based on the same sample of individrals . 
(Ferguson, 1966, p. 189) 

Method 1 is the prediction that all students will 
earn at least a 2.00 average and Method 2 is the prediction 
(relative to 2.00) calculated from the expressions developed 
for Question 1. The formula that was used is 

D - A 

z = — — 

yHk + d 

where A represents the number of students whose grade point 
averages were correctly predicted by Method 1 and incorrect- 
ly predicted (relative to 2.00) by Method 2, and D represents 
the number of students whose grade point averages were in- 
correctly predicted by Method 1 and correctly predicted by 
Method 2. The z required for statistical significance at 
the 0.05 level of confidence is 1.96. 
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QUESTION 5. Do the predicted, grade point averages 
have praotioa.1 validity? 

The stepwise regression analysis program yielded a 
coefficient of correlation (multiple R) between predicted 
grade point averages and actual grade point averages. Mul- 
tiple R's less than 0.55 indicate that less than 30% of the 
variability in actual grade point average was accounted for 
by the predictors . 

For the answer to Question 5, R’s less than 0.55 were 
considered to be too low for advisement, placement, or coun- 
seling of individuals. 
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CHAPTER IV 



FINDINGS AND CONCLUSIONS 

Chapter 4 includes a presentation, analysis and 
interpretation of the data relative to each of the five 
questions investigated. 

QUESTION 1. From a list of available pr ed ictor 
variables , what combinations best predict grade point aver- 
ages for community college students? 

Tables 4 and 5 present correlation coefficients be- 
tween individual predictors and grade point averages for 
the 1967 and 196r study samples, respectively. 

Generally, the tables indicate that predictors with 
the highest correlation to grades were birthyear, enrollment 
units, high school grade in social science, and American 
College Test score in social science. Predictors with the 
least correlation were education of mother and father, 
income, and high school grade in mathematics. 

Table 6 presents the expressions that best predict 
grade point averages. The 1968 multiple R's resulting from 
the stepwise regression were consistently higher than the 
1967 R's. Thus, the expressions are based on the 1968 sam- 
ple. 
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Legend for Table 6 



B/ Birth year (last two digits only) . 

FE Father's education level: (1) elementary school 

or less, (2) some high school, (3) high school 
graduate, (4) some college, (5) college degree, 
(6) postgraduate degree. 

ME Mother's education level. 

UE Units enrolled. 

EG High school English grade: (1) A, (2) B, (3) C, 

(4) D, (5) F. 

MG High school mathematics grade. 

SG High School social science grade. 

NG High School natural science grade- 



ET 


American 


College 


Test 


score 


in 


English . 


MT 


American 


College 


Test 


score 


in 


mathematics . 


ST 


American 


College 


Test 


score 


in 


social Science. 


NT 


American 


College 


Test 


score 


in 


natural science 



N Number of students 

X Estimated grade point average. 

SE Standard error of the estimated grade point 

average . 

R Coefficient of correlation (Multiple R) . 

2 

R Amount of variability in grade point avera.ge that 

was accounted for in the predictive expression. 
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GRADE POINT AVERAGES, 1968 



22 




o 

ERIC 

oq 



23 



Of special interest in table .‘5 is that, for riinority 
students, English and mathematics test scores showed cor- 
relation coefficients of .019 and .083 with grade point 
averages. Thus, for all practical purposes, there is no 
relationship between the test scores and grades. It is 
ironic that these are the two test scores most commonly used 
for placement purposes . 

QUESTION 2. Do Amer icq n Collect Te s t scores signifi- 
cantly improve the validity of preHic tive expr essions based 
exclusively on non-test variables? 

The above question was asked to determine if the 
American College Test scores would add appreciably to the 
predictive power of the remaining non-test variables. To 
answer question 2, the American Colleg e Test scores were 
first removed from the list of possible variables. The 
eight remaining variables were then used to develop a pre- 
dictor expression for the total 1968 sample. The two pre- 
dictive expressions (one with the American College Test 
scores, one without these scores) were then used to compute 
predicted grade point averages. Coefficients of correlation 
between the two sets of predicted grade point averages and 
the actual grade point averages were then tested for sta- 
tistically significant differences. Table 7 shows the re- 
sult of the test (see p. 35 ) . 
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TABLE 7 

DIFFERENCE BETWEEN COEFFICIENTS OF CORRELATION 
TOTAL SAMPLE, 1968 

LEGEND: X = Actual grade point averages 

Y = Predicted grade point averages (including test 
score predictors) 

Z = Predicted grade point averages (excluding test 
score predictors) 



EX = 182.4 


EX 2 = 459.37 


EXY - 415.99 


r XY = * 46 


N = 80 


EY = 178.6 


EY 2 = 407.22 


EXZ = 413.54 


r xz = ,44 


df = 77 


EZ = 177.8 


EZ 2 = 402.99 


EYZ = 404.60 


r YZ = * 98 


t = .77* 



* t > 1.64 (one-tailed test) 

The Ame rican College Test scores did not significantly im- 
prove the validity of the non-test predictive expressions. 

QUESTION 3. Based on predicted verses actual grade 
point averages, what are the probabilities of earning at 
least a 2.00 (" C " ) grade point average? 

Table 8 indicates the theoretical probabilities of 
earning at least a 2.00 grade point average. The probabili- 
ties are based on the predictive expression (table 6, p. 33) 
for the total 1968 sample. The standard error of the es- 
timated grade point averages was used for the computations. 
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TABLE 8 

PROBABILITY OF EARNING AT LEAST 
A 2.00 GRADE POINT AVERAGE 
(Total 1968 Sample, N = 1231) 



3END: Y = Predicted grade point average. 

P = Probability, in percent, of earning at least a 2.00 



p 


grade point average. 

Y 


P 


Y 


P 


99 


2.4 


72 


1.2 


12 


98 


2.2 


62 


1.0 


7 


96 


2.0 


50 


.8 


4 


93 


1.8 


38 


.6 


2 


88 


1.6 


28 


.4 


1 


81 


1.4 


19 







obability (%) 
at actual GPA 
at least 2.00 





Predicted Grade Point Average 



98 
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QUESTION 4. Do the above probabilities represent a 
practical, significant improvement over predicting that all 
students will earn at least a 2.00 grade point average? 



The validity of the predictive expressions from 
Question 1 was evaluated empirically by comparing the suc- 
cessful predictions based on the calculated expressions to 
the silt pie statement: all students will earn at least a 

2.00 grade point average. Table 9 shows the proportion of 
successful prediction (relative to a 2.00 grade point 
average) . Also shown are the "z" values from the tests for 
statistically significant differences. 
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